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Outline

ǒGoals of the project

ǒChallenges due to high penetration of PV

ǒMajor achievements and challenges

ÅSolar Disaggregation

ÅSwitch  Configuration Detection

ÅMachine Learning-based Power Flow



How to plan and 

monitor distribution 

systems with high 

penetration of 

Distributed Energy 

Resources? 

ÅResource placement

ÅPV shortage or over-

generation 

management

ÅVoltage issues

ÅFlexibility planning

ÅPerformance evaluation 

of distribution systems. 

Integrate large number of ñhigh-resolutionò and 

heterogeneous data sources 

Define a broad set of industry, utility and 

research driven use cases 

Embed existing tools and QSTS capabilities 

Validate the platform utilizing a pilot Hardware-

in-the-Loop (HIL) testbed

Demonstrate tools using data from industry and 

utility partners 

VADER - Goals



VADER Infrastructure



Challenges

Overall Challenges with PV adoption: 

ǒMore active devices that are not modeled or difficult to 

model. 

ǒUtility unaware of small deployments that add up to a 

lot. 

ǒBi-directional power flow and over voltages.

VADER Challenges:

ǒInteroperability among models (GridLab-D, CYMEDist, 

Opal-RT)

ǒMessy data

ǒDeveloping schemas for data sets



VADER Accomplishments

ǒ Initial set of analytics developed and tested with IEEE-123 Bus Model 

(GridLab-D integration)

Å Machine Learning-based Power Flow

Å Switch Detection

Å Solar Disaggregation

Å Forecasting

Å Topology detection

ǒ Platform demonstration with historical data

ǒ Held first VADER Lab in March 2017

ǒ Started applying SCEôs data and getting results

Å Solar Disaggregation

Å Switch Detection

ǒ Expanded machine learning- based Power Flow to three-phase systems.

ǒ Developed EV flexibility analytics. 



Platform built and initial set of analytics tested



VADER Learning Lab

Two VADER Learning Labs hosted: 

- End of March @ SLAC: industry 

participation

- End of May @ CEC: CEC staff 

participation

Goals: Critical review and increase 

awareness to drive adoption

Agenda: 

ǒ Overview of VADER

ǒ Intro to infrastructure and UI

ǒ ML-based power flow and Solar 

disaggregation tutorials followed by tasks for 

participants

ǒ Wrap up and feedback


